INTRODUCTION
Diabetes is a group of metabolic disorders characterized by hyperglycemia, resulting from defects in insulin secretion, insulin action, or both. Diabetes has emerged as a major health care problem in India. As per the 5th Atlas of Indian Diabetic Federation (IDF), there are currently 61.2 million diabetic individuals in India, and by the year 2030, it is set to cross 100 million marks. Chronic nature of diabetes mellitus entails a substantial decrease in quality of life and life expectancy. 1, 2 Monitoring blood glucose levels at frequent intervals causes discomfort for patients during the procedure of venipuncture and is the reason patients often avoid getting their blood glucose level monitored. In recent years, efforts have been made to replace blood test with other biological material samples. Saliva analysis is a relatively new tool for assessing biological markers. Saliva can provide a useful, noninvasive alternative to the collection of serum. It may prove to be a useful alternative especially when mass screening is to be done and when patient compliance can be a problem. 3 Human salivary amylase (α1, 4 α-D glucan, 4 gluconohydrolase) was first described by Leuchs in the year 1831. 4 Human salivary amylase is a major component of human salivary secretions, responsible for hydrolysis of starch into small sugar molecules. The purpose of our study was to correlate fasting and postprandial salivary amylase in types I and II diabetic individuals with normal healthy individuals and to establish the correlation of fasting and postprandial salivary amylase in types I and II diabetes.
MATERIALS AND METHODS
This was a prospective cohort study, which included a total of 60 subjects: twenty subjects of nondiabetic healthy individuals were taken as control group; 20 subjects diagnosed with type I diabetes mellitus; and 20 subjects diagnosed with type II diabetes mellitus.
The study was conducted at the Basaveshwar Teaching & General Hospital, Kalaburagi. We have included types I and II diabetes patients according to the American Diabetic Association 2014 guidelines and whose ages were 10 years and above of either gender. The control group included those who are healthy nondiabetic individuals and willing to participate in the study. Syndromic patients, pregnant females, and patients suffering with severe systemic illness as a manifestation of diabetes were excluded from the study.
Patients/legal guardians signed a clarified consent form to participate in the study. Patients demographic profile was noted. History in brief was taken; fasting and postprandial blood sugar along with glycosylated hemoglobin was taken; and current treatment received was recorded.
Blood glucose estimation was done by GOD-POD method (glucose is oxidized by glucose oxidase and converted to peroxidase). Unstimulated fasting and postprandial salivary samples were taken; the method involved for saliva collection was spitting method; and the time period of saliva collection was 5 minutes. All samples were collected between 8 and 11 A.M. to avoid any diurnal variation. Fasting salivary samples were collected in the morning after 8 hours of fasting, while postprandial samples were collected 2 hours after food intake. Salivary samples were collected in sterile containers by instructing the subjects to allow the saliva to collect in the mouth and then expectorate into the sterile containers.
The samples were immediately taken for biochemical analysis. Estimation of salivary amylase was done by direct substrate method (kinetic enzyme assay). The ability of α-amylase to catalyze the hydrolysis of carbohydrates into small sugar molecules, such as maltose is the mainstay for salivary amylase estimation.
The collected saliva samples were diluted to 1 in 100 with deionized water. About 500 μL of reagent (ready to use liquid reagent) and 10 μL of saliva sample were added together and placed in a sample cap, and it was analyzed in a semiautomatic analyzer (Erba) (Figs 1A to C).
RESULTS
The present study comprised 28 males and 32 females. The mean age in type I diabetic patients was 31.85 years, type II was 55.7 years, and control healthy group was 51.5 years. Out of 20 type II diabetic patients, 13 were on oral hypoglycemic drugs, and 7 were using insulin as their treatment modality.
The mean fasting blood sugar was 195. The mean difference of fasting and postprandial salivary amylase of types I, II, and nondiabetic healthy individuals was compared using paired t test and was found to have an insignificant difference (p > 0.05) (type I -p-value 0.453, type II -p-value 0.197, and healthy control group -p-value 0.316) ( Table 2) . 
IJRSMS
The mean of fasting and postprandial salivary amylase was compared between types I and II diabetes patients using independent t-test and was found to be insignificant (p > 0.05) (fasting salivary amylase p-value 0.668, postprandial salivary amylase p-value 0.418) ( Table 2) .
However, the mean of fasting and postprandial salivary amylase when compared with nondiabetic healthy individuals (one-way analysis of variance test) resulted in a significant difference (p < 0.05) ( Table 2) .
DISCUSSION
Amylase is a digestive enzyme produced by salivary glands and pancreas that cleaves the glycosidic linkages in starch molecules to produce smaller saccharides, such as maltotriose, maltose, and small amounts of glucose. Salivary amylase can make up to 50% of total salivary protein in some individuals.
5 α-Amylases are enzymes that hydrolyze starch into dextrins and monosaccharides composed of glucose units which causes hyperglycemia and development of diabetes mellitus. 6 Altered expression of the amylase and cyclic AMP receptor in parotid glands of diabetic patients leads to changes in secretory proteins of human salivary glands, thus contributing to the altered salivary amylase level and oral diseases associated with diabetes. 7 However, increased basement membrane permeability, associated with diabetes, can also be one of the possibilities for the increased leakage of protein amylase from salivary glands into their secretions in some patients.
5,6
Dodds and Dodds 8 noticed an elevated amylase activity with taste alterations in poorly controlled type II diabetes mellitus adults. Aydin, 9 Pal et al, 10 Meurman et al, 11 Recio et al, 12 Hu et al, 13 and Chatterton et al 14 reported
that salivary α-amylase values were higher in the diabetic group than in controls. Malathi 21 We observed raised level of salivary amylase in type I and type II diabetic groups. However, when fasting and postprandial salivary amylase level between types I and II diabetic groups was compared, the result was statistically insignificant. Ben-Aryeh et al 22 conducted a study on 20 patients with insulin-dependent diabetes mellitus, 19 patients with noninsulin-dependent diabetes mellitus, and 20 subjects who are healthy nondiabetic individuals, and observed no difference in salivary amylase level among all the three groups. Several authors have reported salivary amylase changes found in diabetic patients. The existing published articles have obtained variable correlation of salivary amylase in diabetic individuals. This variation could be attributed to diversity in selection criteria of samples and different study design. However, majority of the studies reported significantly higher values of salivary amylase in diabetic subjects when compared with healthy nondiabetic control individuals, which is also observed in our study. [8] [9] [10] [11] [12] [13] [14] [15] [16] Interestingly, stress and salivary amylase have been studied vastly in the literature, and the consensus is that salivary amylase can be a potential biomarker for stress. 23 We believe that stress could be the confounding factor for diabetes and raised serum amylase. Meurman et al 11 in their study concluded that saliva secretion could be affected by autonomic nervous dysfunction in patients with noninsulin-dependent diabetics than in healthy control individuals.
CONCLUSION
Although no significant difference was found in salivary amylase level between types I and II diabetic patients, the mean salivary amylase level was significantly increased in both types I and II diabetic subjects as compared with healthy nondiabetic subjects (p < 0.05). The salivary amylase could be a potential biochemical marker in diabetes mellitus, but further study with larger sample size is needed.
